A highly conserved aspartic acid residue in the signature disulfide loop of the alpha 1 subunit is a determinant of gating in the glycine receptor.
Ligand-gated ion channels (LGICs) mediate rapid chemical neurotransmission. This gene superfamily includes the nicotinic acetylcholine, GABAA/C, 5-hydroxytryptamine type 3, and glycine receptors. A signature disulfide loop (Cys loop) in the extracellular domain is a structural motif common to all LGIC member subunits. Here we report that a highly conserved aspartic acid residue within the Cys loop at position 148 (Asp-148) of the glycine receptor alpha1 subunit is critical in the process of receptor activation. Mutation of this acidic residue to the basic amino acid lysine produces a large decrease in the potency of glycine, produces a decrease in the Hill slope, and converts taurine from a full agonist to a partial agonist; these data are consistent with a molecular defect in the receptor gating mechanism. Additional mutation of Asp-148 shows that alterations in the EC50 for agonists are dependent upon the charge of the side chain at this position and not molecular volume, polarity, or hydropathy. This study implicates negative charge at position Asp-148 as a critical component of the process in which agonist binding is coupled to channel gating. This finding adds to an emerging body of evidence supporting the involvement of the Cys loop in the gating mechanism of the LGICs.